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FISH PATHOLOGY 
By W. T. FOSTER 
Easton, Pennsylvania 
Early in the summer .of 1920 the writer was called to the State 
fish hatchery at Hackettstown, N.J., for the purpose of carrying on 
some experiments in fish pathology, with special reference to the 
bacterial diseases of fish. But a comparatively small amount of work 
has been done along these lines, especially in the United States. The 
only investigator who has done much work along the line of fish dis- 
cases in general is I-Iofer of Germany, whose book, "Das I-Iandbuch 
der Fisch Krankheiten," has not yet been translated into English. 
Most diseases among fish are caused by plant and animal micro 
and macro organisms. Comparatively liV•le is known concerning the 
diseases caused by the microscopic vegetable organisms or bacteria. 
Bacteria are microscopic plants comprising a subdivision of the fungi. 
The two more important diseases with which we have come in con- 
tact at the hatchery, and which are more or less universal, are those 
caused on the one hand by a microscopic animal and on the other by 
a microscopic plant. The first mentioned disease is! caused by an 
infusorian of the protozoan group known as the Ichthyophthiriu$ mul~ 
tifilis. It is comparatively easy to detect this organism by the pres- 
ence of small, grayish, pimple-like protuberances on the bodies of the 
fish. By scraping off one of these and placing it under the micro- 
scope the actively moving organism can be seen, thus substantiating 
the naked eye diagnosis. 
A specific cure for this disease is known, and, therefore, should 
not receive our serious attention. It is a matter .of keeping our eyes 
open, and once the disease is detected in its incipiency, .the thera- 
peutic measure is simple. This disease is fully discussed elsewhere. 
With the bacterial diseases the case is quite different. A number of 
diseases of .this type have been fully described; the organisms causing 
them have been isolated and classified, but the eradication of these 
diseases when once they appear creates a difficult problem which is 
not easy to solve. 
The one bacterial organism with which we come in contact per- 
haps more than any other and which creqtes more varied morbid 
conditions in fish, is that described by Marsh, formerly of the U.S. 
Bureau of Fisheries, and known as the "Bacterium truttm." At the 
hatchery we have isolated what we believe to be the same organism, 
from the .heart's blood and from local lesions. The disease as we 
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have found it exhibits itself in a very peculiar but very definite way. 
It occurs mainly among two to three inch brook trout fingerlings. 
The first manifestation is the development of gray spots in the region 
or directly over the cerebral hemispheres, the spots increasing in size 
and finally running together. About this time the fish begins to 
gyrate in a more or less spiral fashion, which movements always, as 
far as observed, end in death. At the hatchery we have termed this 
disease the "whirling sickness" or the "cerebral spot disease." In 
every instance the organism in great numbers has been isolated from 
the local lesions and the heart's blood. This organism has been shown 
by Marsh to be of a pleomorphic type, that is, it exhibits different 
forms under different conditions. The writer believes that a number 
of diseases may be caused by different strains of this organism in 
somewhat the same sense that we have different •strains of the Pneu- 
mococci and typhoid bacilli. Dr. David L. Belding, of Massachu- 
setts, has been confronted with what appears to be the same organism, 
producing in the adult brook trout ulcers which usually prove fatal. 
We have begun a comparison of these organisms with the belief that 
there is close relationship between the two. 
In making attempts to combat this disease, after learning the 
morphological nd cultural characteristics of the organism, the plan 
was to ascertain the source and mode of infection. Attention was 
then directed to the water supply and the food. The food used at 
the I-Iackettstown hatchery consists of butterfish, beef liver, pork 
melts, and sheep plucks. Samples from different lots of this food 
taken from cold storage were examined, and organisms not unlike 
those above described were isolated from the sheep hearts and the 
beef livers. It was not possible to carry out the work sufficiently to 
prove that ,the organisms were normal to the beef and sheep, as these 
animals are warm blooded, while fish are cold blooded. It is quite 
possible for an organism of this type to gain access to the food men- 
tioned on being handled. 
The lactic acid bacillus is not present in milk while in the udder 
nor is it introduced into the milk intentionally, but always gains 
access on subsequent ..handling. If the food is proved to be a carrier 
of the organism, sterilization would eliminate it. If the water is the 
agent of transmission, the destruction of the bacteria would be a dif- 
ficult problem in view of the fact that any germicide now recognized 
for the treatment of water would have a very harmful effect on the 
fish. On the other hand, the organisms isolated from the heart's 
blood and from the local lesions in the fish have proved to be very 
resistant o germicidal agents. In laboratory experiments these bac- 
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teria have been Placed in an iodine solution directly on a microscopic 
slide and the organisms continued their activities, apparently 
unaffected in the slightest degree. 
The same was true in the case where local lesions were treated 
with this solution, the organisms howing no effect of the germicide. 
The preparation of a vaccine or an antitoxin, although proved to be 
effective, would be out of the question because of the impossibility 
of application due to the size and number of the fish that would 
require the treatment. 
In .the .above investigations the work has not been carried far 
enough to prove anything definitely, and the results of our observa- 
tions are given simply as food for thought, with the feeling that 
others may be sufficiently interested to carry on further experiments, 
eventually of great value to fish culture. 
But.in view of all these facts, the writer is of the firm opinion 
that the diseases that prove to be the most disastrous are those of 
bacterial origin, and, owing to their nature, mode of transmission, and 
apparent resistance to recognized germicidal agents, can only be con- 
trolled by the creation or rather development of an immune strain of 
fish. Fish in the native streams as far as we know are immune to 
these diseases. This immunity has been developed naturally and t•here 
is no reason why this condition among fish in our hatcheries cannot be 
developed artificially by subjecting them to the disease in question 
and breeding from the survivors of each succeeding generation. In 
view of the present facts this seems to be the only solution of the 
problem. 
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